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Constraints on the cross-section of dark
matter annihilation from Fermi
observation of M31
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Payload working Group of HXMT



Evidence of dark matter
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Beyond standard particle physics: no matching
standard particles
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Particle candidate of dark matter
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Detection of particle dark matter

Indirect detection
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In lrect detection of dark matter
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Annihilation scenario of dark matter

Observed D () = i / £ (x, E)dl (¥)
flux: AT Jros
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Some preliminary work
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Final state radiation
No Inverse
compton scatter
Cut-off at mass of
dark matter
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J-factor of galaxy M31:
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Dark matter distribution:NFW
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Subhalo boost factor:
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Spatial distribution of J-factor:14°*14°
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Galactic latitude (deg)

Gamma ray in M31 Abdo et al, 2010
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Four point sources in the model
Gamma detection: 56 significance in 200MeV — 20GeV

Flux(>100MeV):( 9.1+1.9stat+1.0sys) x10~ phcm?s™!
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Using 2FGL catalog with more sources in the model

Model the M31 as a point source with power-law spectrum
BL Lac 1ES0037+405 affect the energy spectrum when energy >

70GeV
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DM annihilation flux upper limits
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® Model the M31 as a
point source with
power-law spectrum

® Free the normalization
parameter of the sources

in the ROI

® With subhalos , the
1ES0037+405 do not
effect the uppler limit
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Upper limits for the DM annihilation cross-section
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Summary

® Subhalos give strong limits on the cross-section of dark matter
annihilation

® Model the dark matter distribution in Einstao, isothermal
profile

® Consider the effect of inverse compton scatter of the secondary
particles from annihilation



